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( 4.1, 44) $|q|<1$
$(a)_{\infty}:= \prod_{\nu=0}^{\infty}(1-aq^{\nu})$, $(a)_{\nu}:=(a)_{\infty}/(aq^{\nu})_{\infty}$ , $\theta(x):=(x)_{\infty}(q/X)_{\infty}(q)_{\infty}$
1 $q$- $n\psi n$ ( $[\mathrm{G}\mathrm{R}]$ )
11 (Ramanujan’s $1\psi 1$ summation formula) $|b/a|<|z|<1$ :
$\sum_{\nu=-\infty}^{\infty}\frac{(a)_{\nu}}{(b)_{\nu}}Z^{\nu}=\frac{(az)_{\infty}}{(z)_{\infty}}\frac{(q)_{\infty}}{(b)_{\infty}}\frac{(b/a)_{\infty}}{(q/a)_{\infty}}\frac{(q/aZ)_{\infty}}{(b/aZ)_{\infty}}$.
$1\psi_{1}$
$q$- $n\psi n$ :
$n\psi n$ ( $a_{1}b_{1},$’ $a_{2}b_{2},$’ ...,’ $a_{n}b_{n}$ ; $q;z$) $:=$ $\sum_{\nu=-\infty}^{\infty}\frac{(a_{1})_{\nu}(a_{2})\nu..\cdot\cdot(a_{n})\nu}{(b_{1})_{\mathcal{U}}(b_{2})\nu(b_{n})\nu}..z^{\nu}$ ,
$|b_{1}\cdots b_{n}/a_{1}\cdots a_{n}|<|z|<1$
$n\psi n$ well-poised very-well-poised ( $‘ \mathrm{p}\mathrm{o}\mathrm{i}\mathrm{s}\mathrm{e}\mathrm{d}’$
‘ ’ )
well-poised : $a_{1}b_{1}=a_{2}b_{2}=\cdots=a_{n}b_{n}$,
$\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{y}-_{\mathrm{W}\mathrm{e}]}1-\mathrm{p}\mathrm{o}\mathrm{i}\mathrm{s}\mathrm{e}\mathrm{d}$ : $a_{1}=-a_{2}=qb_{1}=-qb_{2}$ & well-poised
$\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{y}-_{\mathrm{W}}\mathrm{e}\mathrm{l}1-\mathrm{P}\mathrm{o}\mathrm{i}_{\mathrm{S}}\mathrm{e}\mathrm{d}\psi_{n}n$ Ba ey $\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{y}- \mathrm{w}\mathrm{e}\mathfrak{U}$-poised $6\psi_{6}$









$aq/ee$ ; $q; \frac{aq^{2}}{bcde})$
$= \frac{(q/a)_{\infty}(aq)\infty(aq/bc)\infty(aq/bd)\infty(aq/be)_{\infty}(aq/cd)\infty(aq/ce)\infty(aq/de)_{\infty}(q)\infty}{(q/b)\infty(q/C)_{\infty}(q/d)_{\infty}(q/e)_{\infty}(aq/b)_{\infty}(aq/C)\infty(aq/d)\infty(aq/e)_{\infty}(a^{2}q/b_{Cd}e)_{\infty}}$.
( (5.1)
. Bailey very-well-poised $\epsilon\psi 6$ $BC_{1}$ ( 5.2) $)$
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2 q-
$E:n$
$R:E$ irreducible reduced $\mathrm{K}\nu’-\text{ }$
$R^{+}$ : $R$ $\{\alpha_{1}, \cdots, \alpha_{n}\}$ ( $\alpha\in R^{+}$ $\alpha>0$ )
$W$ : $R$
$\langle\cdot, \cdot\rangle$ : $E$ $R$ $W$
$P$ : $P=\{\chi\in E;\langle\alpha,$ $\chi\rangle\in \mathrm{Z}$ for any $\alpha\in R\}_{\text{ }}$
$\cap:*\neg.l1_{\ovalbox{\tt\small REJECT}}-.\mathrm{k}$ $\bigcap_{-,-}\mathrm{z}\alpha_{\perp}*\perp$,- $\perp \mathrm{Z}|\underline{\sim}_{rl}^{\vee}\subset P$ . $\simeq^{\vee}-arrow’\underline{n},/\langle\underline{\wedge\prime})\alpha\backslash ,$ .
$L$ : rank $n$ $P$ .
, $\rangle$ $E_{\mathrm{C}}=E\otimes_{\mathrm{R}}\mathrm{C}\simeq \mathrm{C}^{n}$ $x\in E_{\mathrm{C}}$
$\Phi_{R}(\beta_{1}, \cdots,\beta s’\gamma 1, \cdots, \gamma_{l};x)$
$\Phi_{R}(\beta 1, \cdots,\beta_{\mathit{8}}, \gamma_{1}, \cdots, \gamma\iota;x)=\Phi R(\{\beta_{i}\}, \{\gamma j\};x)$
$= \prod_{i=1\alpha_{hot}},$
$\prod_{>,\alpha:0}q^{(\frac{1}{2}-}\frac{(q^{1-\beta.+\langle}\alpha,x\rangle)_{\infty}}{(q^{\beta_{*}+\langle\alpha,x\rangle})_{\infty}}S’\beta:)\langle\alpha,x\rangle.\cdot\prod_{j=1\alpha}^{\iota}$$\prod_{>,a:\iota ong0}q^{(\gamma j}\frac{1}{2}-)\langle\alpha,x\rangle\frac{(q^{1-\gamma_{j}+}.’ q_{\alpha})_{\infty}\langle\alpha,x\rangle}{(q^{\gamma j})q_{\alpha})_{\infty}+\langle\alpha,x\rangle}$
.
$s,$ $l\in \mathrm{z}_{\geq 0},$ $\beta_{i},$ $\gamma j\in \mathrm{C}_{0}$




$E_{\mathrm{C}}$ $F(x)$ $wF(x):=F(w-1x),$ $w\in W$
$\Phi_{R}(\{\beta i\}, \{\gamma_{j}\};x)$ $\Delta_{R}(x)$ $W$ :
$w\Phi_{R}(\{\beta i\}, \mathrm{t}\gamma_{j}\};x)=\sigma w(_{X})\cdot\Phi R(\{\beta_{i}\}, \{\gamma i\};x)$, $w\in W$
$w\Delta_{R}(x)=(-1)^{w}\Delta_{R(X})$ .




$U_{w}(x)$ $xarrow x+\chi,$ $\chi\in L$ $qarrow 1$ $U_{w}(x)arrow 1$
$z\in E_{\mathrm{C}}$ $L$




$q$- $J_{R}(\{\beta i\}, \{\gamma_{j}\};L;z)$
2
3.1 $A_{n}$










$J_{A_{n}}(\beta_{1}; P;z)$ Aomoto’s $A_{n}$-type [p.132 Itol]
$J_{A_{n}}(\beta_{1;}Q;z)$
3.2 $B_{n}$
: $\alpha_{1}=\epsilon_{1}-\mathcal{E}2,$ $\alpha_{2}=\mathit{6}_{2}-\epsilon_{3},$ $\cdots,$ $\alpha_{n-1}=\epsilon_{n-1}-\xi n’\alpha_{n}=\epsilon_{n}$ ,
- : $\epsilon_{i}(1\leq i\leq n)$ , : $\epsilon_{i}\pm\epsilon_{j}(1\leq i<j\leq n)$ ,
:




: $\alpha_{1}=\epsilon_{1}-\epsilon_{2},$ $\alpha_{2}=\epsilon_{2}-\epsilon_{3},$ $\cdots,$ $\alpha_{n-1}=\epsilon_{n-1}-\mathcal{E}_{n},$ $\alpha_{n}=2\epsilon_{n}$ ,





$Q$ $=$ $\mathrm{Z}(\epsilon_{1}-\epsilon_{2})+\mathrm{Z}(\epsilon_{2}-\mathcal{E}_{3})+\cdots+^{\mathrm{z}}(\epsilon n-1-\epsilon n)+\mathrm{Z}\epsilon_{n}$
$=$ $\mathrm{Z}\epsilon_{1}+\mathrm{Z}\epsilon 2+\mathrm{z}\epsilon_{s}+\cdots+\mathrm{Z}\epsilon_{n}$ .
$J_{C_{n}}(\beta_{1}, \gamma 1;P;z)$
$J_{C_{n}}(\beta_{1}, \gamma_{1;Q};z)$ . $\mathrm{A}_{\mathrm{o}\mathrm{m}\mathrm{o}\mathrm{t}}\mathrm{o}’ \mathrm{s}$ $C_{n}$-type [p.122 (3.5) $\mathrm{A}\mathrm{o}|$
3
34 $D_{n}$
: $\alpha_{1}=\epsilon_{1}-\epsilon_{2},$ $\alpha_{2}=\epsilon_{2}-\epsilon_{3},$ $\cdots,$ $\alpha_{n-1}=\epsilon_{n-1}-\epsilon_{n},$ $\alpha_{n-1}=\epsilon_{n-1}+\mathcal{E}_{n}$ ,
: $\epsilon_{i}\pm\epsilon_{j}(1\leq i<j\leq n)$ ,
:
$P$ $=$ $\mathrm{z}_{\mathcal{E}_{1}+}\mathrm{z}(\mathcal{E}_{1}+\epsilon_{2})+\mathrm{Z}(\epsilon 1+\epsilon 2+\in 3)+\cdot\cdot,$ $+\mathrm{z}_{(+\cdots+)}\epsilon_{1}+\in_{2}\epsilon n-2$




$\frac{1}{1}ra’\epsilon_{\Delta}$. $-|$ $+\mathrm{Z}\hat{\Leftrightarrow}n,-\downarrow(a_{(}$ .. .. ...
2




$J_{D_{n}}.(\beta_{1;}L;z)$ Aomoto’s $D_{n}$-type[p.122 (3.6) Ao]
3.5 $G_{2}$
: $\alpha_{1}=\epsilon_{1}-\epsilon_{2},$ $\alpha_{2}=-2\epsilon_{1}+\epsilon_{2}+\epsilon_{3}$ ,
: $\alpha_{1},$ $\alpha_{1}+\alpha_{2},2\alpha_{1}+\alpha_{2}$ , : $\alpha_{2},3\alpha_{1}+\alpha_{2},3\alpha_{1}+2\alpha_{2}$ ,
: $P=Q=\mathrm{Z}x_{1}+\mathrm{Z}\chi_{2}$ , $\langle\alpha_{i}, \chi_{j}\rangle=\delta_{ii}$ .
$\ovalbox{\tt\small REJECT}_{J_{G_{2}}}^{J_{G_{2}}}(\{\beta i\}4P;Z)\mathrm{G}\mathrm{u}\mathrm{s}\mathrm{t}\mathrm{a}\mathrm{f}\mathrm{S}\mathrm{o}\mathrm{n}’ \mathrm{s}G\mathrm{e}[\mathrm{p}103’(\beta_{1}, \gamma_{\overline{1};P)-};z\mathrm{R}1’ \mathrm{A}\mathrm{o}\mathrm{m}\circ \mathrm{t}\mathrm{o}’ \mathrm{s}_{2^{-\mathrm{t}\mathrm{y}\mathrm{p}}}c2\mathrm{t}\mathrm{y}\mathrm{p}\mathrm{e}[\mathrm{p}1\mathrm{b}2\mathrm{I}\mathrm{t}\mathrm{o}1](812)\mathrm{e}\mathrm{u}1]$
36 $F_{4}$
$F_{4}$ $F_{4}^{}$ $F_{4}^{}$
: $\alpha_{1}=\epsilon_{2}-\epsilon_{3},$ $\alpha_{2}=\mathit{6}_{3^{-\epsilon_{4}}},$ $\alpha_{3}=2\epsilon_{4},$ $\alpha_{4}=\epsilon_{1}-\epsilon_{2^{-6_{3}}}-\epsilon_{4}$ ,
}$\cdot$ : $\epsilon_{i}\pm\epsilon_{j}(1\leq i<j\leq 4)$ , : $2\epsilon_{i}(1\leq i\leq 4),$ $\epsilon_{1}\pm\epsilon_{2}\pm \mathit{6}3^{\pm}\epsilon_{4}$
:
$P=Q$ $=$ $\mathrm{z}(\epsilon_{2}-\epsilon 3)+\mathrm{z}(\epsilon_{3^{-\epsilon)\mathrm{Z}}}4+\mathrm{Z}\epsilon 4+(\frac{\epsilon_{1}-\epsilon_{2}-\epsilon_{3}-\epsilon_{4}}{2})$
$=$ $\mathrm{Z}\epsilon_{1}+\mathrm{Z}\in 2+\mathrm{z}\epsilon 3+\mathrm{Z}(\frac{\epsilon_{1}+\epsilon_{2}+\epsilon 3+\epsilon 4}{2})$
: $L=\mathrm{Z}\epsilon_{1}+\mathrm{Z}\epsilon_{2}+\mathrm{Z}\epsilon_{3}+\mathrm{Z}\epsilon_{4}\subset P$
$’\ovalbox{\tt\small REJECT}_{;}^{J}J_{F\mathrm{s}}(\{\beta i\}_{i=}3Pz)1;’]Jff(F_{4}4(\beta 1\gamma 1;P,Z\{\beta i\}i_{-1}s_{-}L,z;))\mathrm{A}\mathrm{o}\mathrm{m}\mathrm{o}\mathrm{t}\mathrm{o}\mathrm{s}_{\mathrm{I}}F_{4}-\mathrm{t}\mathrm{y}\mathrm{p}\mathrm{e}[\mathrm{A}\mathrm{o}[\mathrm{t}\mathrm{o}4]$
4
4({\beta i}, $\{\gamma_{j}\};L;z$) Jacobi \tau - $-$ $\theta(x)$ $(s, l)$
4.1 $([\mathrm{I}\mathrm{t}\mathrm{o}3])$ $L\subset P$ $J_{R}(\{\beta i\}, \{\gamma_{j}\};L;z)$
$C_{R}( \{\beta_{i}\}, \{\gamma_{j}\};L)\alpha:s\prod_{\alpha_{h}>0,\mathit{0}\tau\iota}\frac{q^{(\frac{s-1}{2}-\sum_{=}^{\epsilon}\rangle}1\theta\beta_{*})\langle\alpha,z(q^{\langle})\alpha,z\rangle}{\prod_{i=1}^{\epsilon}\theta(q\langle\alpha,z\rangle)\beta\dot{.}+}\dot{.}$ . $\alpha:long\alpha>\prod_{\mathrm{O}}\frac{q^{(\frac{\mathrm{I}-1}{2}-\sum_{j_{--1}}\rangle}\theta\iota\gamma \mathrm{j})\langle\alpha,z(q)\langle\alpha,z\rangle}{\prod_{j=1}^{l}\theta(q\gamma_{j}+\langle\alpha,z\rangle)}$
(4.1)
:
$A_{n},$ $D_{n},$ $E_{6},$ $E_{7},$ $E_{8}$ $s=1_{\text{ }}$
$B_{n}$ $(s, l)=(1,1)$ or $(2n-1,0)_{\text{ }}$
$C_{n}$ $(s, l)=(1,1)$ or $(0, \frac{n+1}{2})$ n:
$G_{2}$ $(s, l)=(1,1)$ or $(4, 0)_{\text{ }}$
$(s, l)=(1,1)$ or $(3, 0)$
$C_{R}(\{\beta_{i}\}, \{\gamma_{j}\};L)$ $z\in E_{\mathrm{C}}$
42 - $R$ $(s, l)=(1,1)$ Aomoto [Ao]
$C_{R}(\beta 1, \gamma 1;L)$ ($L=P$ or $Q$ ) [Itol, $\mathrm{M}\mathrm{a}2$ ]
43 $B_{n}$ $(s, l)=(2n-1, \mathrm{o})$ $G_{2}$ $(s, l)=(4,0)$ Gustafson
$C_{R}(\{\beta i\};P)$ [Gul]
$F_{4}$ $(s, l)=(3,0)$ $C_{F_{4}}(\beta_{1},\beta_{2},\beta 3;P)$
44 $([\mathrm{I}\mathrm{t}_{0}4])$ $J_{F_{4}}(\beta_{1},\beta_{2},\beta_{3;L};z\mathrm{I}$ $|q|<|q^{\beta_{1}+\beta_{2}+\beta}3|^{6}$ (4.1)
$C_{F_{4}}(\beta_{1},\beta_{2}, \beta s;P)$ :
$C_{F_{4}}(\beta_{1},\beta_{2},\beta s;P)$
$=$ $(q)^{4}\infty(q^{1}-\beta_{1}-\beta x)\infty(q-’-3)_{\infty}1\beta_{2}\beta(q-\beta 1-\beta 3)_{\infty}1$
$(q^{1-\beta_{1}-2\beta 2})_{\infty}(q-1-2\beta_{3})_{\infty}1\beta(q1-\beta 2-2\beta 1)_{\infty}(q1-\beta 2-2\beta 3)_{\infty}(q1-\beta 3-2\beta_{1})_{\infty}(q-\beta_{3}-2\beta 2)_{\infty}1$
$(q^{1-\beta 1}-\beta 2-\beta_{3})_{\infty}(q1-\beta 1-\beta_{2}-2\beta_{3})_{\infty}(q-1-2\beta_{2}-\beta_{3})_{\infty}1\beta(q--\beta 2-\beta 3)_{\infty}12\beta_{1}$




non reduced ireducible ($BC_{n}$ )
$\Phi_{B}c_{n}$ $(\beta_{1}, \cdots,\beta\epsilon’\gamma 1, \cdots, \gamma_{m},\delta_{1}, \cdots, \delta\iota, ; x)$ :
5
$\Phi_{Bc_{n}}(\{\beta i\}, \{\gamma j\}, \{\delta k\};x)$
$:=$






$s,$ $m,$ $l\in \mathrm{z}_{\geq 0},$ $\beta_{i},$ $\gamma_{j},$ $\delta_{k}\in \mathrm{C}_{0}$ $C_{n}$ $\Delta_{C_{n}}(x)$ $C_{n}$ $P$
rank $n$ $L$ $BC_{n}$ $q$ - $J_{BC_{\text{ }}}$ $(\{\beta_{i}\}, \{\gamma_{j}\}, \{\delta_{k}\};L;z)$
:
$J_{Bc_{n}}( \{\beta_{i}\}, \{\gamma j\}, \{\delta k\};L;z):=\sum_{L\chi\in}\Phi_{B}c_{n}(\{\beta_{i}\}, \{\gamma j\}, \{\delta_{k}\};z+x)\Delta_{C_{\mathfrak{n}}}(_{Z}+x)$
. (5.1)
51 $([\mathrm{I}\mathrm{t}\mathrm{o}5])$ $L\subset P$ $J_{BC_{n}}(\mathrm{t}\beta_{i}\}, \{\gamma_{j}\}, \{\delta_{k}\};L;z)$
$C_{B}c_{n}(\{\beta_{i}\}, \{\gamma j\}, \{\delta_{k}\};L)$ $\prod_{\alpha>0,a1\cdot h\circ rl}\frac{q^{(\frac{s-1}{2}-\sum_{=1}\langle\alpha,z}\theta\beta.).\rangle(\circ q^{\langle})\alpha,z\rangle}{\prod_{i=1}^{\mathit{8}}\theta(q)\beta.+\langle\alpha,z\rangle}.\cdot$
. $\alpha:m\dot{\cdot}dd\prod_{\iota e}\alpha>0\frac{q^{(\frac{m-1}{2}}=\theta-\sum_{\mathrm{j}1}^{m}\gamma \mathrm{j})\langle\alpha,z\rangle(q)\langle\alpha,z\rangle}{\prod_{j=1}^{m}\theta(q^{\gamma}\mathrm{j}+\langle\alpha,z\rangle)}$ .
$\alpha:l*\alpha>0\prod_{\circ}$ . $\frac{q^{(\frac{l-1}{2}}-_{1}-)\langle\alpha,z\rangle\theta(-\sum_{k}^{l}\delta_{k}q)\langle\alpha,z\rangle}{\prod_{k=1}^{l}\theta(q^{\delta_{k}\langle,z\rangle})+\alpha}$
:
$\ovalbox{\tt\small REJECT}_{n2+m\mathrm{o}m}^{3020}2n410\mathrm{v}\mathrm{a}\mathrm{n}\mathrm{D}\mathrm{e}\mathrm{j}\mathrm{e}\mathrm{n}’ \mathrm{S}Bc_{n}- nn2n_{2^{+\mathrm{t}}-}2n2n-201n2n22n6-0\mathrm{o}3011\mathrm{A}\mathrm{o}\mathrm{m}_{\mathrm{i}}\mathrm{o}_{\mathrm{S}}\mathrm{t}_{0}’ \mathrm{s}4200002\mathrm{G}\mathrm{u}\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{f}\circ \mathrm{n}’ \mathrm{S}Cn\mathrm{y}\mathrm{y}\mathrm{t}\mathrm{p}\mathrm{e}C_{n}-\mathrm{t}\mathrm{y}\mathrm{P}^{\mathrm{e}}- \mathrm{P}^{\mathrm{e}}$
$n$ $4( \frac{n+1}{2}-[\frac{n+1}{2}])$ $0$ $[ \frac{n+1}{2}]$ $n$ 41 –
($0 \leq m\leq[\frac{n+1}{2}]$ , $[x]$ $x$ )
$c_{BC_{n}}(\{\beta i\}, \{\gamma_{j}\}, \{\delta_{k}\};L)$ $z\in E_{\mathrm{C}}$
52 $n=1$ Bailey $\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{y}-\mathrm{w}\mathrm{e}\iota 1-\mathrm{P}^{\circ}\mathrm{i}\mathrm{S}\mathrm{e}\mathrm{d}6\psi_{6}$
53 $(s,m, l)=(0,1,1),$ $(4,1,0),$ $(2n+2,0,0)$ $\mathrm{A}\mathrm{o}\mathrm{m}\mathrm{o}\mathrm{t}\mathrm{o}[\mathrm{A}\mathrm{o}]$, van $\mathrm{D}\mathrm{i}\mathrm{e}\mathrm{j}\mathrm{e}\mathrm{n}[\mathrm{D}]$ ,
$\mathrm{G}\mathrm{u}\mathrm{s}\mathrm{t}\mathrm{a}\mathrm{f}\mathrm{S}\mathrm{o}\mathrm{n}[\mathrm{G}_{\mathfrak{U}1}1$
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